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of water. The second group, called oxidases, acts by oxidation or
reduction. Each group is subdivided into numerous subgroups on
the basis of the material upon which the enzymes act. Enzymes are
named in two general ways. One method is to use the name of the
type of action produced. The ending -ase is always used. For ex-
ample, an enzyme may cause the decomposition of saccharose by
the addition of water:
CioHooOn + H^O + Invertase = C6H12O6 + C6Hi2OG + Invertase
saccharose                                       dextrose       levulose
The enzyme invertase is a hydrolase given a specific name in this
instance because it causes an inversion of saccharose. Another
method of naming an enzyme is to give it the name of the material
affected by the enzyme; hence the terms protease, carbohydrase,
and lipase are familiar.
General types of enzymes are classified as follows:
I.   Those which  add or  subtract  water   (hydrolases  and  anhy-
dreses).
A.   Those which hydrolize esters and fats   (esterases and li-
pases).
B.   Those which hydrolize carbohydrates (carbohydrases).
C.   Those which hydrolize proteins (proteases).
D.   Those which cause coagulation  (coagulases).
II.   Those which cause oxidation and reduction   (oxidases and re-
ductases).
A.   Those in which oxygen  acts  as  the  hydrogen  acceptor
(aereases).
B.   Those in which substances, other than oxygen, act as the
hydrogen acceptor (anaereases); those which catalyze in-
tramolecular oxidation and reduction (zymase).
Enzymes are highly specific in their action, and each individual
species of microorganism produces specific enzymes; since this is
true, the various metabolic activities of bacteria, carried on by
enzyme action, are used in identifying and classifying bacteria. The
hydrolysis of proteins, the fermentation of carbohydrates, and the
reduction and oxidation of inorganic compounds are all used as a
basis for differentiating closely related types of bacteria. One
species of microorganism may produce a number of different types
of enzymes. One of the molds, for example, will split starch by the
action of one enzyme to yield maltose which is converted to glucose
by a second enzyme, and a third changes the glucose to alcohol and
carbon dioxide. These "batteries of enzymes" are capable of form-
ing numerous compounds from one substance. In some cases the
reaction may be arrested at a desired point, and in others, the prod-